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Question: Is a quantum-computer architecture, based on electron
spins in InAs/GaAs quantum dots, scalable to many qubits?

Consideration: Inhomogeneous quantum-dot environments
lead to the fluctuation of magnetic field (ABy,) from qubit to qubit.

Results:
v Electron-nuclear spin interaction causes ABy~ 100 G.

v Double qubit operation error < 104, if exchange energy > 104 eV.
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e Quantum error correction code can fix error € <10

« Double qubit operation error due to B, spatial fluctuation:

el U -1

v, —7, ~107° eV, IfJ>10" eV
since AB,, ~100 G

« Error due to AB,, can be fixed if J > 104 eV is used.

» J<< AE (energy spacing) ~ 10" eV: qubit leakage prevented.
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